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little is known about some of the questions mentioned above.  The
information that is available on nitrite and possible alternatives is
described below.

CONSUMER PREFERENCES FOR CURED-MEAT COLOR

Consumer color preferences in cured meats have not been exten-
sively investigated. Preference may be displayed at the retail out-
let, in some cases when the product is raw (as with bacon), or on
consumption after cooking.

DuBose e_t_ al. (1981) evaluated the influence of ham color on
flavor ratings. When color was concealed, low-nitrite samples were
given higher ratings. When less red was perceived in some samples, a
lower rating was given to cured flavor.  This "color-cuing" effect on
flavor occurred at concentrations of nitrite lower than that currently
used to cure ham. However, consumers gave equal preference ratings
to cooked nitrite-cured and nitrite-free bacon, even though the color
difference was not concealed (Wasserman ej^ al_. , 1977).  A study of
plate waste of bacon in a student dining hall produced a similar
conclusion:  equal amounts of nitrite-cured and nitrite-free bacon
were left uneaten (Williams and Greene, 1979).

As far as the Committee is aware, there have been no attempts to
determine the strength of the putative consumer preference for the
traditional color of cured products.  Experiences in Norway during
the recent reduction in the use of nitrite could be evaluated to shed
some light on this issue (H^yem, 1977), but societal differences need
to be borne in mind in extrapolating conclusions to the U.S. situa-
tion.

USE OF NITRITE FOR COLOR FIXATION

Chemical Aspects of the Formation of Cured-Meat Color by Nitrite

The color of both fresh and cured-meat products is attributable
primarily to the hemoprotein pigment, myoglobin (Clydesdale and
Francis, 1971; Fox, 1966; Giddings, 1974, 1977a,b; Govindarajan,
1973). Figure 7-1 portrays the dynamic equilibrium betwee*n the vari-
ous forms of myoglobin and demonstrates that the color of a meat
product depends on the oxidation state of the heme iron in the pig-
ment and on the type of functional group of the sixth ligand of the
iron (Fox, 1966).  The color of raw or fresh muscle tissue, such as
beef or pork, is due to the purplish-red pigment, myoglobin (Mb); the
bright-red pigment, oxymyoglobin (02Mb); and the brown pigment,
metmyoglobin (MMb) (Clydesdale and Francis, 1971; Reith and Szakaly,
1967a). Many factors influence the stability of these pigments
(Clydesdale and Francis, 1971; Fox, 1966; Giddings, 1977a,b), and
they are not stable when muscle tissue is heated (Reith and Szakaly,
1967a) .  To obtain a more stable red pigment in heated commercial
meat products, nitrite is added before heating.  Biochemical reactions